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Status 

1 )^ Responsive to connmunication(s) filed on 18 March 2004 . 
2a)n This action is FINAL. 2b)S This action is non-final. 

3) n Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1 , 453 O.G. 213. 
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8) n Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) K The specification is objected to by the Examiner. 

10)13 The drawing(s) filed on 31 January 2002 is/are: a)n accepted or b)M objected to by the Examiner. 
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DETAILED ACTION 



1 . Restriction to one of tlie following inventions is required under 35 U.S.C. 121 : 
I. Claims 1-13 and 23-28, drawn to A IVIethod for Data Recovery in a Disk 
Drive System with Specific Method Steps, classified in class 714, subclass 



II. Claims 14-22, drawn to A System for Data Recovery in a Disk Drive 
System with Specific Hardware Components, classified in class 714, 
subclass 770. 

The inventions are distinct, each from the other because of the following reasons: 
Inventions Group I, A Method for Data Recovery in a Disk Drive System with Specific 
Method Steps, and Group II, A System for Data Recovery in a Disk Drive System with 
Specific Hardware and Software Components, are related as process and apparatus for 
its practice. The Inventions are distinct if it can be shown that either: (1 ) the process as 
claimed can be practiced by another materially different apparatus or by hand, or (2) the 
apparatus as claimed can be used to practice another and materially different process. 
(MPEP § 806.05(e)). In this case Group I, A Method for Data Recovery in a Disk Drive 
System with Specific Method Steps, does not require the specific hardware and 
software components of Group II, A System for Data Recovery in a Disk Drive System 
with Specific Hardware Components, likewise the System can be used to practice other 
methods than that of Group I. 



770. 
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Because these inventions are distinct for the reasons given above and the search 
required for Group I is not required for Group II, restriction for examination purposes as 
indicated is proper. 

Because these inventions are distinct for the reasons given above and the search 
required for Group II is not required for Group I, restriction for examination purposes as 
indicated is proper. 

Because these inventions are distinct for the reasons given above and have acquired a 
separate status in the art because of their recognized divergent subject matter, 
restriction for examination purposes as indicated is proper. 

During a telephone conversation with Pete Scott on 18 June 2004 a provisional election 
was made without traverse to prosecute the invention of Group I, claims 1-13 and 23- 
28. Affirmation of this election must be made by applicant in replying to this Office 
action. Claims 14-22 are withdrawn from further consideration by the examiner, 37 
CFR 1.142(b), as being drawn to a non-elected invention. 

Drawings 

2. The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(5) 
because they include the following reference character(s) not mentioned in the 
description: '220' in Figure 2. Corrected drawing sheets, or amendment to the 
specification to add the reference character(s) in the description, are required in reply to 
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the Office action to avoid abandonment of the application. Any amended replacement 
drawing sheet should Include all of the figures appearing on the immediate prior version 
of the sheet, even if only one figure is being amended. The replacement sheet(s) 
should be labeled "Replacement Sheet" in the page header (as per 37 CFR 1 .84(c)) so 
as not to obstnjct any portion of the drawing figures. If the changes are not accepted by 
the examiner, the applicant will be notified and informed of any required corrective 
action in the next Office action. The objection to the drawings will not be held in 
abeyance. 

The drawings are objected to because the handwriting in the drawings is difficult to 
read. Applicant is advised to employ the services of a competent 
patent draftsperson outside the Office, as the U.S. Patent and 
Trademark Office no longer prepares new drawings. Corrected drawing 
sheets are required in reply to the Office action to avoid abandonment of the 
application. Any amended replacement drawing sheet should include all of the figures 
appearing on the immediate prior version of the sheet, even if only one figure is being 
amended. The figure or figure number of an amended drawing should not be labeled as 
"amended." If a drawing figure is to be canceled, the appropriate figure must be 
removed from the replacement sheet, and where necessary, the remaining figures must 
be renumbered and appropriate changes made to the brief description of the several 
views of the drawings for consistency. Additional replacement sheets may be 
necessary to show the renumbering of the remaining figures. The replacement sheet(s) 
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should be labeled "Replacement Sheet" in the page header (as per 37 CFR 1 .84(c)) so 
as not to obstruct any portion of the drawing figures. If the changes are not accepted by 
the examiner, the applicant will be notified and infomned of any required corrective 
action in the next Office action. The objection to the drawings will not be held in 



Applicant is reminded of the proper language and format for an abstract of the 
disclosure. 

The abstract should be in narrative form and generally limited to a single 
paragraph on a separate sheet within the range of 50 to 150 words. It is important that 
the abstract not exceed 150 words in length since the space provided for the abstract 
on the computer tape used by the printer is limited. The form and legal phraseology 
often used in patent claims, such as "means" and "said," should be avoided. The 
abstract should describe the disclosure sufficiently to assist readers in deciding whether 
there is a need for consulting the full patent text for details. 

The language should be clear and concise and should not repeat information 
given in the title. It should avoid using phrases which can be implied, such as, "The 
disclosure concerns," "The disclosure defined by this invention," "The disclosure 
describes," etc. 

3. The abstract of the disclosure is objected to because it exceeds 1 50 words. 
Correction is required. See MPEP § 608.01(b). 



The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 



abeyance. 



Specification 



Ciaim Rejections - 35 USC §112 
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4. Claims 23-28 are rejected under 35 U.S.C. 1 12, first paragrapli, as failing to 
comply with the enablement requirement. The claim(s) contains subject matter which 
was not described in the specification in such a way as to enable one skilled in the art to 
which it pertains, or with which it is most nearly connected, to make and/or use the 
invention. MPEP § 2164.08(a) recites: "A single means claim, i.e., where a means 
recitation does not appear in combination with another recited element of means, is 
subject to an undue breadth rejection under 35 U.S.C. 112, first paragraph. In re Hyatt, 
708 F.2d 712. 714-715. 218 USPQ 195, 197 (Fed. Cir. 1983) (A single means claim 
which covered every conceivable means for achieving the stated purpose was held 
nonenabling for the scope of the claim because the specification disclosed at most only 
those means known to the inventor.)". Claim 23 is a single means claim. 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

5. Claim 12 is rejected under 35 U.S.C. 112. second paragraph, as being indefinite 
for falling to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

Claim 12 recites, "the error detection and con-ection code metadata is controller 
independent". The Applicant has not specified any relationship between the controller 
and the error detection and correction code metadata in the previous claim language, 
hence it is unclear what the relationship between the controller and the error detection 
and correction code metadata is, hence claim 12 is indefinite. 
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Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication In this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
states. 

6. Claims 1-10, 12. 13 and 23-28 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Iwatani; Sawao (US 6023780 A). 

35 U.S.C. 102(b) rejection of claims 1 and 12. 

Iwatani teaches a method for data recovery in a disk drive system (Figure 10 in Iwatani 
teaches a disk system comprising error correction data depicted in Figure 5 for use in 
error recovery), comprising the steps of: reading data from a disk drive (Read Operation 
17-5 in Figure 5 of Iwatani is a step for reading data from a disk drive); generating an 
error detection and correction code from the data read from the disk drive (RP in Read 
Operation 17-5 of Figure 5 of Iwatani is an error detection and correction code 
generated from data read from the disk drive); and in parallel with the reading of the 
data from the disk drive and the generating an error detection and correction code from 
the data read from the disk drive, reading error detection and correction code metadata 
(col. 4, lines 39-47 in Iwatani teach that inherent in a RAID-5 system, reconstruction is 
performed stripe-by-stripe, i.e., a whole strip of data is read; Note: a stripe of data 
includes n data blocks written to the same address on n different disks and a parity 
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block for the n data blocks written to the same address on an (n+iy^ disk, hence during 
read the n data blocks plus the parity for the n data blocks are read simultaneously in 
parallel, see steps S6 and S7 in Figure 6 of Iwatani for details; Note: The Authoritative 
Dictionary of IEEE Standards Terms defines metadata as data that defines and 
describes other data, hence parity is metadata since it is redundant signature data 
unique within the error correcting capabilities of the code defining a unique codeword 
and its data within the error correcting capabilities of the parity). 

35 U.S.C. 102(b) rejection of claim 2. 

Iwatani teaches comparing the generated error detection and correction code of the 
read data with the error detection and correction code stored as metadata (Read 
Operation 17-5 of Figure 5 of Iwatani teaches that error detection and correction code 
metadata P is compared to the generated error detection and correction code RP during 
the read operation). 

35 U.S.C. 102(b) rejection of claim 3. 

Iwatani teaches that if the generated error detection and correction code of the read 
data matches the error detection and correction code stored as metadata, then 
accepting the data read from the disk drive as valid data (Read Operation 17-5 of Figure 
5 of Iwatani teaches that if the generated error detection and correction code RP of the 
read data matches the error detection and correction code P stored as metadata, then 
accepting the data read from the disk drive as Consistent, I.e., valid data). 
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35 U.S.C. 102(b) rejection of claim 4. 

Step S9 in Figure 6 of Iwatani teaches that if the generated error detection and 
correction code RP in Read Operation 17-5 of Figure 5 of Iwatani does not match the 
error detection and correction code P stored as metadata, then reconstructing data from 
parity data. 

35 U.S.C. 102(b) rejection of claim 5. 

CRC Check S10 in Figure 6 of Iwatani is a step for generating a new host CRC check 
error detection and correction code for the reconstructed data from Step S9 in Figure 6 
(see col. 19, lines 55-61 in Iwatani). 

35 U.S.C. 102(b) rejection of claim 6. 

CRC Check S10 in Figure 6 of Iwatani teaches comparing the error detection and 
correction code stored as metadata RP in Read Operation 17-5 of Figure 5 of Iwatani 
with the new reconstructed host CRC check data error detection and correction code 
(see col. 19, lines 55-61 in Iwatani). 

35 U.S.C. 102(b) rejection of claim 7. 

Step S1 1 in Figure 6 of Iwatani teaches that if the error detection and correction code 
stored as metadata RP in Read Operation 17-5 of Figure 5 of Iwatani matches the new 
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reconstructed host CRC check data error detection and correction code, then accepting 
the reconstructed data as valid data (see col. 19, lines 55-61 in Iwatani). 

35 U.S.C. 102(b) rejection of claim 8. 

Step S10 in Figure 6 of Iwatani teaches that if the error detection and correction code 
stored as metadata RP in Read Operation 1 7-5 of Figure 5 of Iwatani does not match 
the new reconstructed host CRC check data error detection and correction code, then 
accepting the data read from the data drive as valid data (see col. 19, lines 55-61 in 
Iwatani; Note: the reconstructed data that is finally accepted after various iterations is 
data reconstructed from data read from the hard drive: Note also that in the second 
iteration, if the CRC is corrupted, then the reconstructed data is identically data read 
from the data drive). 

35 U.S.C. 102(b) rejection of claim 9. 

Step S10 In Figure 6 of Iwatani teaches that the error detection and correction code is a 
cyclic redundancy check. 

35 U.S.C. 102(b) rejection of claims 10 and 13. 

17-5 of Figure 5 of Iwatani teaches that parity is stored in a parity block (col. 4, lines 39- 
47 in Iwatani teach that Inherent in a RAID-5 system, reconstruction Is performed stripe- 
by-stripe, i.e., a whole strip of data is read; Note: a stripe of data includes n data blocks 
written to the same address on n different disks and a parity block for the n data blocks 
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written to the same address on an (n+l/^ disl<, hence during read the n data blocks plus 
the parity for the n data blocks are read simultaneously in parallel, see steps S6 and S7 
in Figure 6 of Iwatani for details). 

35 U.S.C. 102(b) rejection of claim 23. 

Iwatani teaches a method for data recovery in a disk drive system (Figure 10 in Iwatani 
teaches a disk system comprising error correction data depicted in Figure 5 for use in 
error recovery), comprising the steps of: reading data from a disk drive (Read Operation 
17-5 in Figure 5 of Iwatani is a step for reading data from a disk drive); generating an 
error detection and correction code from the data read from the disk drive (RP in Read 
Operation 17-5 of Figure 5 of Iwatani is an error detection and correction code 
generated from data read from the disk drive); and in parallel with the reading of the 
data from the disk drive and the generating an error detection and correction code from 
the data read from the disk drive, reading error detection and correction code metadata 
(col. 4, lines 39-47 in Iwatani teach that inherent in a RAID-5 system, reconstruction is 
performed stripe-by-stripe, i.e., a whole strip of data is read; Note: a stripe of data 
includes n data blocks written to the same address on n different disks and a parity 
block for the n data blocks written to the same address on an (n+1 )^ disk, hence during 
read the n data blocks plus the parity for the n data blocks are read simultaneously in 
parallel, see steps S6 and S7 in Figure 6 of Iwatani for details; Note: The Authoritative 
Dictionary of IEEE Standards Terms defines metadata as data that defines and 
describes other data, hence parity is metadata since it is redundant signature data 



Application/Control Number: 10/066,270 Page 12 

Art Unit: 2133 

unique within the error correcting capabilities of the code defining a unique codeword 
and its data within the error correcting capabilities of the parity). 
Iwatani teaches that if the generated error detection and correction code of the read 
data matches the error detection and correction code stored as metadata, then 
accepting the data read from the disk drive as valid data (Read Operation 17-5 of Figure 
5 of Iwatani teaches that if the generated error detection and correction code RP of the 
read data matches the error detection and connection code P stored as metadata, then 
accepting the data read from the disk drive as Consistent, I.e., valid data). 

35 U.S.C. 102(b) rejection of claim 24. 

Step S10 in Figure 6 of Iwatani teaches that the error detection and correction code is a 
cyclic redundancy check. 

35 U.S.C. 102(b) rejection of claim 25. 

Iwatani teaches comparing the generated error detection and correction code of the 
read data with the error detection and correction code stored as metadata (Read 
Operation 17-5 of Figure 5 of Iwatani teaches that error detection and correction code 
metadata P is compared to the generated error detection and correction code RP during 
the read operation). 



35 U.S.C. 102(b) rejection of claim 26. 
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CRC Check S10 in Figure 6 of Iwatani teaches comparing the error detection and 
correction code stored as metadata RP in Read Operation 17-5 of Figure 5 of Iwatani 
with the new reconstructed host CRC check data error detection and correction code 
(see col. 19, lines 55-61 in Iwatani). 

35 U.S.C. 102(b) rejection of claims 27 and 28. 

Step S1 1 in Figure 6 of Iwatani teaches that if the error detection and correction code 
stored as metadata RP in Read Operation 17-5 of Figure 5 of Iwatani matches the new 
reconstructed host CRC check data error detection and correction code, then accepting 
the reconstructed data as valid data (see col. 19, lines 55-61 in Iwatani). 
Step S10 in Figure 6 of Iwatani teaches that if the error detection and correction code 
stored as metadata RP in Read Operation 17-5 of Figure 5 of Iwatani does not match 
the new reconstructed host CRC check data error detection and correction code, then 
accepting the data read from the data drive as valid data (see col. 19, lines 55-61 in 
Iwatani; Note: the reconstructed data that is finally accepted after various iterations is 
data reconstructed from data read from the hard drive: Note also that in the second 
iteration, if the CRC is corrupted, then the reconstructed data is identically data read 
from the data drive). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness, 

7. Claim 1 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Iwatani; 

Sawao (US 6023780 A). 

35 U.S.C. 103(a) rejection of claim 11. 

Iwatani substantially teaches the claimed invention described in claims 1-10 (as rejected 
above). 

However Iwatani does not explicitly teach that the size of the error detection and 
correction code metadata is 4 bytes per 512 bytes of data read from the disk drives. 
The Examiner asserts that Iwatani teaches n blocks of data are encoded to produce a 
single parity block. If n=128 then the size of the error detection and correction code 
parity metadata is 4 bytes per 512 bytes of data read from the disk drives, hence 4 
parity bytes per 512 bytes of data is a specific embodiment of the teachings in the 
Iwatani patent. One of ordinary skill in the art at the time the invention was made would 
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have been highly motivated to select a specific embodiment based on obvious 
Engineering Design choice requirements such as data rate and error rate requirements. 
Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the teachings of the Iwatani patent by selecting the size 
of the error detection and correction code metadata to be 4 bytes per 51 2 bytes of data 
read from the disk drives. This modification would have been obvious to one of ordinary 
skill in the art, at the time the invention was made, because one of ordinary skill in the 
art would have recognized that selecting the size of the error detection and correction 
code metadata to be 4 bytes per 512 bytes of data read from the disk drives would have 
provided the opportunity to implement a specific embodiment of the teachings in the 
Iwatani patent based on obvious Engineering Design choice requirements such as data 
rate and error rate requirements. 



Conclusion 

8. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Lubbers; Clark E. et al. (US 5390327 A) teaches meta parity in a 
RAID system. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Joseph D. Torres whose telephone number is (703) 
308-7066. The examiner can normally be reached on M-F 8-5. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Albert Decady can be reached on (703) 305-9595. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 
Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questionsj^?K4ccess to the Private PAIR system, contact the Electronic Business 
Cent4^(EBQ^ (toll-free). 




